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Overview
STM
Vanilla LDA found semantically coherent topics, but STM shows that the prevalence of
different topics are correlated with social and applicant characteristics, such as household
income and campuses applied to. This points to potential bias in the CAE. This descriptive
work is the first step towards more systematic analysis of CAE.
Procedures
Data
Machine learning (ML) and AI are
now commonly used in educational
research for learning analytics,
intelligent tutoring, and automated
feedback. However, this work does
not always account for the different
social contexts and experiences that
affect learning and schooling for
students, such as race, class, and
language. Understanding and
analyzing these sociocultural
contexts of linguistic/textual
production is important to prevent
the reproduction of colorblind
racism in code. ML and AI can do
more for students than assess
their performance by instead
observing for pattern and bias.
To highlight this issue, we compared
results from vanilla latent Dirichlet
allocation (LDA) and structural
topic modeling (STM) on a corpus
of college admissions essays (CAE)
written by Latinx students. Vanilla
LDA and STM generate topics with
the same or similar top terms, but
STM shows how the same topic
varies with income, gender, and
other covariates. This is evidence
that the CAE is biased and should be
revaluated.
The data are every Latinx CAE submitted to 
selective universities in 2015 and different metadata.
Essay Prompts and Procedure
First year applicants had to respond to two prompts:
Preprocessing
All stopwords and punctuation were removed; all 
tokens were lowercased and stemmed using the 
Porter algorithm. The ldatuning package in R was 
used to find an optimal number of topics.
Vanilla LDA
Finding 1: Latinx students write about social 
issues specific to Latinx communities.
Finding 2: Latinx students write about their 
families in CAE.
Finding 3: Latinx students mention social 
and political activism in their CAE. 
Finding 1: Mexican students were more 
likely to write about social issues.
Finding 2: Lower income students are 
more likely to write about their family.
Finding 3: Students applying to campuses 
Known for activism are more likely to 
write about social/political activism.
Results/Discussion
Prompt 10 Prompt 12
“Describe the world you come from — for 
example, your family, community or school 
— and tell us how your world has shaped 
your dreams and aspirations.”
“Tell us about a personal quality, talent, 
accomplishment, contribution or experience 
that is important to you. What about this 
quality or accomplishment makes you proud, 
and how does it relate to the person you 
are?”
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